Highlights
• The factor structure of the Children's Intrinsic Needs Satisfaction Scale (CINSS) was confirmed using mul titrait multimethod confirmatory factor analysis.
• The CINSS tool showed good inter nal reliability as well as criterion related validity through correlations between subscales and related constructs.
• The CINSS tool is a promising measure of positive mental health among Canadian youth.
with the challenges we face." 4 Similarly, wellbeing is defined as "good mental states, including all of the various evalua tions, positive and negative, that people make of their lives, and the affective reac tions of people to their experiences."
Introduction
The mental health and wellbeing of chil dren and youth is a public health priority in Canada 1 and in many countries around Surveillance efforts in the area of mental health have traditionally focused on what is going wrong, using measures of disor der, distress and problematic behaviour. For example, the Strengths and Difficulties Questionnaire (SDQ), developed as a short behavioural screening questionnaire for use in clinical settings, program evalua tion and surveillance, includes only one subscale that deals with the positive attri butes of the child or youth. 7 The Child Behaviour Checklist, one of the most widely used measures in child mental health, also focusses on problematic behaviours, including anxious, depressed, withdrawn and aggressive behaviours. 8 For public health to focus on strengths based approaches and positive mental health, foundational measurement and surveillance efforts of these constructs are required.
To measure positive mental health among Canadians, PHAC developed the Positive Mental Health Surveillance Indicator Framework (PMHSIF), which includes three positive mental health outcomes: emotional, psychological and social well being. 9 Positive mental health outcomes are measured by selfrated mental health, happiness, life satisfaction and psycholog ical wellbeing in adults, 10 and a sense of community belonging for social well being. However, measures that are appro priate for adults are often not appropriate for children or youth due to developmen tal and other differences.
Few measures of positive mental health for youth and children have been imple mented on largescale Canadian surveys. These include the Strengths and Difficulties Questionnaire on the Canadian Health Measures Survey (CHMS), the Health Utilities Index's single item on emotion (CHMS) and the Children's Intrinsic Needs Satisfaction Scale (CINSS). The CINSS was implemented for the SHAPES Mental Fitness survey component, 11 as well as the 2014/2015 Canadian Student Tobacco, Alcohol and Drugs Survey (CSTADS). 12 After comparing these mea sures, the CINSS was chosen as a strong candidate measure of positive mental health among children and youth because it covered two of the three positive mental health outcomes included in the PMHSIF.
The CINSS is based in selfdetermination theory (SDT), a theory of motivation and personality that proposes the basic psychological human needs of autonomy, competence and relatedness. 1316 Autonomy is the experience of choice for one's activ ities; competence is a feeling of mastery and selfefficacy; and relatedness is a feel ing of closeness with significant others. These concepts map onto the constructs of psychological wellbeing (autonomy and competence) and social wellbeing (relatedness) in the PMHSIF. These three concepts are also hypothesized to contrib ute to emotional wellbeing. Situations or environments that support individual autonomy, competence and relatedness are predicted to lead to greater subjective wellbeing and happiness. 13 On the other hand, situations that do not support these basic needs may lead to decreased wellbeing.
Although autonomy, competence and relatedness in the context of wellbeing have been widely studied in adult popula tions, children and youth remain an inad equately studied population. In order to measure the core concepts of selfdetermi nation theory among children and youth, Véronneau et al. (2005) developed the CINSS. 17 The scale's 18 questions cover the three concepts (competence, related ness, autonomy) each across three con texts (with home, school and peers). While this measure has been implemented on the School Health Planning and Evaluation System and the CSTADS, 11, 12 there is limited information about its reli ability and validity, and we were unable to identify any published reports of its fac tor structure.
The purpose of this paper is to test the factor structure and construct validity of the CINSS in the Canadian youth popula tion using data from the CSTADS. Convergent validity is demonstrated by high correlations among measures of the same trait by the same method, and dis criminant validity is demonstrated by rela tively lower correlations between different traits and different methods. We anticipate that CINSS subscales will be positively associated with prosocial behaviour and negatively associated with behavioural problems, bullying and being bullied.
Methods
Data from the 2014/2015 CSTADS-obtained through a sharing agreement with Health Canada and PHAC-were analyzed. The CSTADS is a schoolbased survey con ducted every second year, with funding from Health Canada. The target popula tion for the 2014/2015 cycle was students in Grades 6 to 12 (Secondary 5 in Quebec) who were attending public, private and Catholic schools in the 10 provinces in Canada. The three territories were excluded. During this cycle, schools on military bases and on First Nations reserves and schools for youth with visual or hearing impairments or special needs were also excluded. While New Brunswick was included in the sample, estimates could not be calculated for this province due to a very low participation rate. A stratified singlestage cluster design, based on the smoking rate for the health region as well as type of school, was used, with schools randomly selected within strata. The final sample included 336 schools from 128 school boards, with a school level response rate of 47%; 42 094 stu dents responded, representing a 66% studentlevel response rate. The paper and pencil survey, which took less than 30 minutes to complete, was administered in classrooms, in English and French, between October 2014 and May 2015.
Ethics approval was granted by the Health Canada and the PHAC's Research Ethics Board, the Office of Research Ethics at the University of Waterloo, the provincial institutional ethics review boards and the ethics boards of participating school boards. Consent procedures varied by school board and included active permis sion or active information/passive permis sion by home and guardians. Participation in the survey was at the students' discretion.
Measures
The CINSS consists of 18 questions, 17 which respondents answer using a four point Likert scale ranging from 1 ("Really false for me") to 4 ("Really true for me"). There were six questions per concept (autonomy, competence and relatedness) and six questions per context (with peers, at home and at school), for a total of two questions per context/concept pair. Sub scale scores were created by summing responses to each of the six questions for the autonomy, competence and related ness subscales. Sample questions and their corresponding concepts and contexts include: "My teachers like me and care about me" (relatedness/school); "I feel free to express myself at home" (auton omy/home); and "I feel my friends think I am good at things" (competence/with peers). If a respondent was missing data on an item, the value for that subscale was not computed.
For measures of criterionrelated validity, correlations between the CINSS total score and subscale scores were examined for the following modules: bullying, prosocial behaviours and behavioural problems.
Bullying
Bullying and being bullied were based on questions about frequency over the past 30 days. Students were asked "1) In the last 30 days, how often have you been bullied by other students?" and "2) In the last 30 days, how often have you bullied other students?" 
Prosocial behaviours
The prosocial behaviour scale of the Health Behaviours in School Aged Children Brief Symptom Checklist 18 was measured using the following five positive statements: a. I often do favours for people without being asked;
b. I often lend things to people without being asked;
c. I often help people without being asked;
d. I often compliment people without being asked;
e. I often share things with people with out being asked.
Behavioural problems
The behavioural problems scale of the Health Behaviours in School Aged Children Brief Symptom Checklist 18 was measured using the seven following negative statements: g. I take things that are not mine from home, school, or elsewhere.
Responses to the prosocial behaviours and behavioural problems scale statements were chosen from a sixpoint Likert scale that ranged from 1 ("definitely not like me") to 6 ("definitely like me"). The responses were summed for all questions answered, then divided by the number of questions answered for all respondents who answered three or more questions.
Demographic variables
Demographic variables included sex and grade. Ethnicity was based on the ques tion "How would you describe yourself?" Response categories included: White, Black, West Asian/Arab, South Asian, East/Southeast Asian, Latin American/ Hispanic, Aboriginal and "Other." School socioeconomic status was determined by using median household income from the 2011 Census of the households in the school's forward sortation area (first three digits of the postal code). Urban/rural sta tus was also determined using the school's postal code and the Statistical Area Classification system variable from the Postal Code Conversion File + version 6a1.
Analysis
Descriptive statistics and correlation anal yses were conducted in SAS EG (SAS Institute Inc., Cary, NC, USA). Descriptive analyses were stratified by sex.
Multitrait multimethod (MTMM) confir matory factor analysis (CFA) was con ducted to test the structural validity of the CINSS. The MTMM approach to CFA makes it possible to measure several traits using a number of methods. 19 In this case, we used MTMM CFA to test the factor structure of three "traits" (autonomy, competence and relatedness) as measured in three "method" contexts (home, school and with friends). This method is required to take into account the conceptual struc ture of the measure, which includes both traits and contexts, whereas a standard CFA would only take into account either the traits or the contexts, but not both simultaneously. Our analytic plan involved testing two models, as described by Marsh and Grayson: 20 correlated traits correlated methods (CTCM) and correlated traits cor related uniqueness (CTCU). The CTCM estimates factors for traits and methods, as well as correlations among traits and among methods, separately (i.e. does not estimate correlations between traits and methods). An advantage of this model is that it closely resembles what MTMM strives to achieve, theoretically; however, it rarely converges in practice because the model is usually underidentified. 21 The CTCU, which provides an estimate of trait factors and intercorrelations among the method item residuals, is normally tested as a backup.
To assess model fit, we used Hu and Bentler's 22 criteria for adequate fit: a value of 0.95 or greater for the compara tive fit index (CFI) and TuckerLewis index (TLI); a value of less than 0.08 for the standardized root mean square residual (SRMR); and a value of less than 0.06 for root mean square error of approximation (RMSEA). All analyses were weighted to account for the sampling design of the CSTADS and bootstrapping was used to obtain standard errors for descriptive statistics.
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Results
Study participants included youth in Grades 6 through 12, with about 15% of the sample in each of these grades ( Table 1 ). The sample comprised 51.4% males and 48.6% females. All provinces were represented proportionally except for New Brunswick, which comprised less than 1% of the sample. The median household income of the neighbourhood in which a school was located was $66 509, and 79.8% of schools were located in urban settings. While most stu dents identified as White (66.5%), consid erable diversity is apparent, with 10.8% of students identifying as South Asian/ Indian, 8.7% as East Asian/Chinese, 5.3% as Black, 4.2% as Aboriginal, 3.2% as Asian/Arab, 2.6% as Latin American/ Hispanic and 7.3% as "Other." Table 2 shows descriptive statistics for CINSS items reported separately/split by sex and for males and females combined. All items had relatively high mean responses on the fourpoint scale. Item and subscale means were similar for males and females. There were low levels of missing data, ranging from 3% to 5% per item. Cronbach's alpha for the three domain subscales were as follows: autonomy α = 0.77; competence, α = 0.85; and relat edness α = 0.79. The appropriate level of alpha depends on the intended use of the measure, with an alpha of at least 0.70 being adequate for most research and 0.80 for most applied purposes.
23 Table 2 shows mean scores by concept and context for both sexes combined and for females and males separately. There were no statistically significant differences in subscale scores for females and males, with the exception of relatedness, where mean scores were 3.41 (95% CI: 3.40-3.41) and 3.34 (95% CI: 3.34-3.35), respectively. Table 3 shows the correlation matrix for CINSS items. Convergent validity was demonstrated by higher correlations for same trait, same context items. In general, correlations were highest between trait/ context pairs (e.g. relatedness with friends, r = 0.63) and between trait items (e.g. competence) and context items (e.g. at school). However, item pairs for auton omy at home (r = 0.34) and at school (r = 0.35) were lower than expected. Discriminant validity was demonstrated through lower correlations between differ ent trait, different context items (e.g. hav ing a choice over when to do chores (autonomy at home) and likes to be with friend (relatedness with peers, r = 0.21).
As tests of criterionrelated validity, we also examined the relative strength of the relationships between the CINSS sub scales with prosocial behaviour and prob lematic behaviour measures (Table 4) . Relatedness was most highly correlated with problematic behaviour (r = −0.33), as was competence (r = −0.31) ( Table 4) . Scores on all subscales were significantly lower among those reporting being bullied in the past 30 days compared to those who did not report this, and among those reporting bullying others in the past 30 days compared to those who did not report this. Those who reported being bul lied, or bullying others, had scores approximately onequarter point lower than those who were not bullied or did not bully others.
The CTCM model was tested in MPlus 24 using robust maximum likelihood estima tion. As anticipated, the model did not converge. The CTCU model, however, fit the data well: the Chisquare test value for the model was 75 545.40 (df = 153; p < 0.001). The CFI exceeded Bentler and Hu's criterion at 0.97; TLI of 0.94 was slightly lower than the 0.95 cutoff. RMSEA was 0.026 (95% CI: 0.025-0.027; p < 0.001) and SRMR was 0.028. All factor loadings were significant, with standardized values ranging from .49 to .74. Statistically sig nificant intercorrelations between item residuals ranged from r = .04 to r = .45. Correlations were highest among item residuals measured for home and peer contexts and lowest for the school con text, where five item residual correlations were not significant. No modifications were needed to obtain an adequate fit according to the criteria set by Hu and Bentler. 22 High correlations among the trait factors (r autrel = .91; r autcomp = .90; r relcomp = .95) suggested that a second order factor might better represent the factor structure of the data. When relatedness, autonomy and competence factors were loaded onto a secondorder factor of basic psychological need satisfaction, the factor variance was significant (Z = 6.49, p < .001).
Factor loadings for items and first order factors are presented in Table 5 .
Discussion
These analyses of the 2014/2015 CSTADS support the factorial and criterionrelated validity of the CINSS scale. In this sample of youth in Grades 6 to 12, mean levels of autonomy, competence and relatedness were relatively high, with item means ranging from 2.84 to 3.74 on a fourpoint scale and subscale mean scores of 3.23 for autonomy, 3.35 for competence, to 3.37 for relatedness. There were no substantive differences between females and males, although the difference in the relatedness scales between females and males was small but statistically significant. The level of missing data was relatively consis tent between items, ranging from 2% to 5% depending on the item and sex. We observed similar levels of internal consis tency as Véronneau et al. in their initial study in Montréal, 17 with Cronbach's alphas in the high 0.70s to mid 0.80s for the subscales.
The pattern of correlations largely sup ported the MTMM measurement structure of the CINSS, although the autonomy sub scale had lower itempair correlations than anticipated. Autonomy is measured in each context by two questions: the first is about expressing oneself; the second is about choosing when to do schoolwork, homework or activities with friends. It may be that expression and choice of activities are both conceptually related to autonomy, but reflect different aspects. It may be worthwhile to explore these items further in order to determine if they should be reflected in lower order factors under autonomy. The CFA confirmed that the CTCU model is a good fit to the data, with no modifications needed to the pro posed factor structure to obtain acceptable fit.
The CINSS demonstrated good criterion related validity, with a moderate positive correlation between the relatedness sub scale and prosocial behaviours and a moderate negative correlation with behav ioural problems. Correlations between autonomy and prosocial and problematic behaviours were lower. Children reporting being bullied or bullying others in the past 30 days had lower scores on all three subscales, with the lowest of these being on the competence subscale for both vari ables. This relationship between percep tions of competence and bullying or being bullied should be explored further, and enhancing competence may be an avenue for addressing bullying in schools. Com petence is the experience of "oneself as effective in one's interactions with the social and physical environments," 25,p. 27 and future research could explore whether bullying behaviours stem from a need to assert control when this is low in other domains. A Hong Kong study found no association between bullying and being bullied and teacher support for compe tence or autonomy, but did find an associ ation with teacher support for related ness. 26 However, this study measured teacher support for autonomy, competence and relatedness, while the CINSS measures these concepts in three contexts: at home, at school and with peers.
Strengths and limitations
This study is the first of its kind to vali date the CINSS in a large, representative schoolbased sample of youth in Canada.
Other studies have examined the CINSS in more specific contexts and with smaller samples: among schoolaged children in New Brunswick and PEI; 27 an examination of intrinsic needs satisfaction and depres sion; 28 and an examination of the impact of a schoolbased intervention. 29 While we did not have additional measures that closely aligned with the concepts of autonomy, competence and relatedness on the CSTAD survey, which focusses pri marily on tobacco, alcohol and drugs, there were related concepts that we were able to include in tests of criterionrelated validity such as prosocial behaviours and problematic behaviours. It would be use ful to examine how the CINSS subscales are associated with other closely related concepts, such as selfesteem, mastery and perceived control in the future. This survey was administered at a single point in time, and thus we were not able to examine its stability over time. Similarly, the data we analyzed only included chil dren and youth in Grades 6 to 12. Further evaluation of this measure is required for younger children. While the concepts measured by the CINSS align well with our threefactor concept of positive men tal health, this instrument was not devel oped as a measure of positive mental health. Given the high level of attention to promoting positive mental health among children in research and practice, it may be useful to develop an instrument mea suring the concept of positive mental health.
Conclusion
Based on selfdetermination theory, the CINSS measures competence, autonomy and relatedness in three contexts: at home, at school and with peers. The CINSS scale is a promising measure of positive mental health in children and youth for national surveillance purposes. The CINSS subscales align well with the concepts of psychological wellbeing (com petence, autonomy) and social wellbeing (relatedness) reported in the PMHSIF. The availability of validated scales of positive mental health for children and youth is an essential foundation for research that can inform policies and programs that aim to improve the wellbeing of this population group. Future research should examine levels of competence, autonomy and relat edness in different groups of students, and whether the CINSS is sensitive to change for use in intervention research.
